The goal of this study was to evaluate the impact of Mexico's conditional cash transfer program, Oportunidades, on the growth of children ,24 mo of age living in urban areas. Beneficiary families received cash transfers, a fortified food (targeted to pregnant and lactating women, children 6-23 mo, and children with low weight 2-4 y), and curative health services, among other benefits. Program benefits were conditional on preventative health care utilization and attendance of health and nutrition education sessions. We estimated the impact of the program after 2 y of operation in a panel of 432 children ,24 mo of age at baseline (2002). We used difference-in-difference propensity score matching, which takes into account nonrandom program participation and the effects of unobserved fixed characteristics on outcomes. All models controlled for child age, sex, baseline anthropometry, and maternal height. Anthropometric Z-scores were calculated using the new WHO growth reference standards. There was no overall association between program participation and growth in children 6 to 24 mo of age. Children in intervention families younger than 6 mo of age at baseline grew 1.5 cm (P , 0.05) more than children in comparison families, corresponding to 0.41 height-for-age Z-scores (HAZ) (P , 0.05). They also gained an additional 0.76 kg (P , 0.01) or 0.47 weight-for-height Z-scores (P , 0.05). Children living in the poorest intervention households tended (0.05 , P , 0.10) to be taller than comparison children (0.9 cm, 0.27 HAZ).
Introduction
Undernutrition in children is one of the most important public health challenges in developing countries. Globally, 26 .5% of all children under the age of 5 (or 147.5 million children) experience linear growth retardation secondary to poor nutrition, and 126.5 million children are underweight (1) . Undernutrition is the major cause of postneonatal child mortality because it drastically increases the case-fatality rates of infectious diseases. More than half of the current deaths among children ,5 y of age would be averted if children were well nourished when they became ill (2, 3) . Undernutrition in school-age children adversely affects school attendance, performance, and learning. As the probability for catch-up growth is limited, a stunted girl is very likely to become a stunted adolescent and later a stunted woman. This directly affects her health and productivity, but adult stunting and underweight also increases the odds of having low-birthweight children. Undernutrition during infancy and early childhood thus has profound negative short-term, longterm, and intergenerational effects (4) .
According to a national probabilistic survey conducted in Mexico in 1999, 17.7% of children ,5 y old were stunted (height-for-age , 22 SD). However, linear growth stunting associated with poor nutrition was clearly a problem of the poor: the prevalence of the stunting in the lowest socioeconomic decile (47.6%) was 10 times higher than in the top decile (5) . Even though improvements have occurred in recent years, undernutrition continues to be an important public health problem among the poor in Mexico (6) .
In 1997, the Mexican federal government launched PROGRESA (Program for Education, Health and Nutrition; now called Oportunidades), a large-scale poverty alleviation program. Oportunidades provides conditional cash transfers and includes a strong nutrition component. The program began operating on a small scale in rural areas and was expanded to urban areas in 2002. It has now enrolled its target population size: 5 million households in all regions of the country. The program has been shown to be associated with better growth and a reduced prevalence of anemia in infants in rural areas (7) . In this article, we report the impact of Oportunidades on child growth in urban Mexico. Documenting the program's impact in urban areas is important because living conditions in urban vs. rural settings differ greatly in Mexico. As a consequence, the socioeconomic and environmental determinants of growth retardation are different [see for instance Menon et al. (8) ]. Additionally, the prevalence of stunting is lower in urban than in rural Mexico (5, 6) . A program that effectively improves child growth in rural areas may not necessarily have a similar impact in urban areas. Evaluating the impact of Oportunidades in urban areas is thus essential to estimate the potential impact of the program on child growth in the Mexican population.
Methods
The Oportunidades program and its evaluation. The primary goal of Oportunidades is to increase human capital through the simultaneous investment in health, education, and nutrition. This is based on the premise that different dimensions of human welfare are interdependent and that poor health, education, and nutrition are both causes and consequences of poverty (9) .
Through the program, beneficiary families receive a monthly cash transfer intended to improve their food purchasing power. The program also provides milk-based micronutrient fortified foods targeted to children 6-23 mo of age, to children 2-4 y of age with low weight (weight-for-age , 21 SD), and to pregnant and lactating women. The food which is prepared as a porridge provides the daily recommended dietary allowance of zinc, iron, and a number of essential vitamins and ;20% of the energy needs for children ,2 y of age. The program's health component includes the provision of a number of obligatory preventive and primary curative health services. These include immunization of children, growth monitoring for children 0-60 mo of age, and prenatal and postpartum care visits, among others. Household members 15 y and older (depending on theme to be discussed) attend monthly meetings at which health, hygiene, and nutrition issues are discussed. Program benefits are conditional on regular attendance at all services appropriate for household demographics. Households are disenrolled when they have missed 3 consecutive health visits or health education sessions. Additionally, scholarships, prorated for male vs. female students (higher for female) and grade level, are provided, conditional on enrollment and regular attendance at school. The female heads of household receive all program benefits, recognizing the potential of women to use the resources effectively and efficiently to cover the needs of the family. Typically, households receive the equivalent of 32.5 to 41.3 US dollars, constituting 19 to 24% of mean household consumption. Households remain in the program for 3 y, after which program eligibility is reevaluated (9) (10) (11) (12) (13) .
The program employs a 2-stage approach to enroll households in urban areas (50,000 to 1 million inhabitants) into the program. Oportunidades was first targeted to urban centers with a high density of low-income households. The cutoff for eligibility was based on a discriminant analysis of the 2000 National Household Income and Expenditure Survey. The discriminant analysis was based on socioeconomic characteristics [see Coady and Parker (14) for details]. The estimated cutoffs were then applied to the 2000 national census to identify the poorest urban blocks. Within each block, the poorest households were targeted.
Mass media were used to advertise the program and invite families to solicit a socioeconomic screening questionnaire at the enrollment centers. The assessment utilized household assets, housing quality, years of education, and household composition. Program staff visited all households that appeared eligible to validate the results of the screening questionnaire. Eligible applicants subsequently had to return to the program office to register in the program. Household enrollment in urban areas started in 2002 and was staged over 2 y.
One of the unique aspects of Oportunidades is the inclusion of impact evaluation within the program mandate. The National Institute of Public Health conducted the baseline survey from September to December 2002 and the follow-up survey from July to November 2004. For the evaluation sample, 149 manzanas (the smallest administrative unit within an urban area) in 17 of Mexico's 31 states were selected through probabilistic stratified sampling from the pool of localities where Oportunidades would be implemented in 2002. The survey included eligible households that enrolled and eligible households that did not enroll in the program. Program enrollment was positively associated to the potential cash transfer households could receive but not to having a child eligible to receive the nutrition supplement (15) . No households had actually begun to receive benefits at the time of the baseline survey.
Data collection. Both at baseline and follow-up, child and maternal anthropometric data were collected, as were socioeconomic data. In 2002 anthropometric measurements were obtained for children younger than 4 y old and their mothers. In 2004 follow-up anthropometry was obtained for all children 2 to 4 y of age (i.e., ,24 mo of age in 2002) and their mothers. Weight and recumbent length (in children ,24 mo) or standing height (24-to 48-mo-old children and mothers) were measured using standard anthropometric methods (16) by highly trained and standardized anthropometrists (17) . Weight was measured to the nearest 20 g with an electronic scale (Tanita Mother-Baby scale, model 1582, Tanita Corp.), and length or height was measured to the nearest mm with a portable infantometer/stadiometer (Schorr Industries). Anthropometric Z-scores were calculated using the new WHO growth reference standards (18) . The socioeconomic data included, among other things, sociodemographic characteristics, educational level, employment, housing characteristics, and common domestic goods. Data were collected by means of fieldworker-administered surveys. Fieldworkers were extensively trained.
The survey included eligible households that enrolled and eligible households that did not enroll in the program. Program enrollment was related to both household and program characteristics (14) . Households were considered to be enrolled in the program if both the self-report and the administrative record identified the household as such. Likewise, comparison households were those who were listed as not enrolled in the program according to administrative records and self-report. Approximately three-quarters of all households (73.4%) were consistently classified as either intervention or comparison households.
In each household, written informed consent for participation was obtained from the mother or the self-identified decision maker. The protocols governing the data collection were approved by the Research, Biosafety and Ethics Commissions of the National Institute of Public Health in Mexico.
Data analysis. The baseline characteristics of the children in the intervention and comparison households were compared using the Student's t test for means of the symmetrically distributed variables, the chi square test for proportions, and the Wilcoxon-Mann-Whitney test for the distribution of skewed variables. The impact of Oportunidades on child linear growth was assessed using the change in the child's absolute length (in cm) and height-for-age Z-score (HAZ) 5 from baseline to follow-up. To evaluate the impact on weight gain, we used the difference in absolute weight (in kg) and in weight-for-height Z-score (WHZ). The socioeconomic status (SES) of each household was estimated using the program's summary variable of eligibility from the 2002 data. It is important to note that all households in the sample were within the poorest 20th percentile of the Mexican population. The tertile classification used in this analysis provided a relative measure of socioeconomic well-being of each household compared with the other households in the sample, without reference to the broader society.
We estimated the impact of the program using difference-in-difference propensity score matching. This statistical procedure compares the change over time in the outcome for the intervention households with the change over time in matched comparison households. This method controls for the household's self-selection into the program, i.e., for systematic differences between households that may be related to the outcome (19) . We matched comparable households in the intervention and comparison groups. Rather than matching on all relevant socioeconomic characteristics (which is technically very challenging with a high number of covariates), matching was based on the household's propensity score. This score is the household's estimated probability of enrollment in the program given a number of relevant observed characteristics. We estimated the propensity score using a logit model, including such socioeconomic variables as housing characteristics, household assets, household composition, schooling, employment status, and income. To evaluate whether the matching procedure rendered the observable differences between intervention and comparison households insignificant, we checked the ''balancing'' of all variables used to estimate the propensity score. The balancing tests showed that there were no statistically significant differences between the matched intervention and comparison households (20) .
In addition to the propensity to enroll in Oportunidades, we matched children in intervention and comparison households on characteristics strongly associated with growth, specifically maternal height, child sex and age, and child length or weight at baseline. The matching estimator was implemented using Abadie and Imbens' (21) 
The association between program participation and child growth was estimated for all children younger than 24 mo of age at baseline and then stratified by age group (children younger than 6 mo, between 6 and 12 mo, and between 12 and 24 mo) and by socioeconomic tertile. We conducted the analysis based on an a priori hypothesis that the program has a greater potential to impact child growth when implemented at a young age (21) and on previous evidence of age and SES-specific impacts of the same program in rural areas (7, 22) . The program's expected positive impact on child growth provided a clear a priori direction for hypothesis testing. Given the hypothesis that growth would improve as a consequence of the program, statistical theory dictated the use of 1-sided tests (23) . Thus 1-sided tests were reported. Although we based our conclusions on the 1-sided tests, 2-sided tests were also conducted. P-values , 0.05 were considered statistically significant.
Results
A total of 733 households were consistently classified as living in intervention or comparison households (Fig. 1) . Of the 574 children in intervention households, 202 were lost in the followup. An additional 28 children were excluded from the analysis because of missing data. In the comparison group, 61 of the 159 children were lost in the follow-up and 10 children were excluded because of missing data. Data on the reasons for loss to follow-up was only available for a subset of missing households
At baseline, the mean child age was 12 mo with little over half of the children being female ( Table 1) . Mean HAZ was 21.32 SD, corresponding to a prevalence of stunting (HAZ , 22 SD) of 31%. Mean WHZ was slightly .0, and ,1.5% of the children in this population were classified as wasted (WHZ , 22 SD). The mothers' mean height was 1.5 m, and .60% of the heads of households had completed primary education. The median number of rooms in the house was equal to 1. The median reported income for the head of the household and his or her spouse was 1566 Mexican pesos (equivalent to 143 US dollars). These characteristics did not differ between treatment and comparison households. However, as would be expected, the propensity score was substantially higher in intervention households.
There was no significant association between program participation and growth in the entire sample of children ,24 mo of age at baseline ( Table 2 ). In children younger than 6 mo in 2002, program participation was associated with a 1.53-cm (P ¼ 0.015) greater length gain or 0.41 Z-scores (P ¼ 0.035). In children 6 to 12 mo of age at baseline, the direction of the relationship was similar (0.73 cm or 0.23 Z-scores) but results were not statistically significant (P ¼ 0.13 and P ¼ 0.11, respectively). An association between program participation and linear growth was found for the poorest households only, although this did not reach statistical significance (0.05 , P , 0.10) ( Table 3 ). In the lowest SES tertile of the sample, children in intervention households grew 0.86 cm (P ¼ 0.095) or 0.27 Z-scores (P ¼ 0.070) more than children in comparison households. This effect was not due to differences in the age composition of the 3 tertiles because no age differences were found (analyses not shown).
There was a tendency toward higher weight gain in children from intervention than from comparison households ( Table 2) , but this association was again limited to the children younger In the lowest socioeconomic tertile, children in intervention households gained 523 g (P ¼ 0.027) more than comparison children (Table 3) . No association between program participation and WHZ was found within specific SES tertiles. None of the conclusions with respect to statistical significance changed when double-sided tests were used, apart from HAZ in children younger than 6 mo in 2002 (P ¼ 0.07).
Discussion
Our analyses show that the Oportunidades program effectively improves growth of children in urban areas of Mexico. The impact of the program was limited to children ,6 mo of age at baseline, consistent with previous evidence that interventions to improve growth are more efficacious when implemented in younger children (22) . Children in this age group had the longest exposure to the program benefits during this critical period. The estimated effect in children younger than 6 mo represents the impact the program is expected to have on growth in the general Oportunidades population. The program has now enrolled its entire target population (5 million beneficiary families) so that all children should be receiving benefits from early on.
Interestingly, the magnitude of the impact of Oportunidades in urban areas was relatively similar to that in rural areas. In rural Mexico, a significant impact of the program was found on child growth in children younger than 6 mo at baseline living in the poorest households (7) . Unfortunately, the urban study did not have the statistical power to test for an interaction between age and SES. The smaller effect size reported in rural areas (1.1 cm vs. 1.5 cm after 2 y) was most likely due to an underestimation of the true impact. In rural areas, children in the comparison group had received the program for at least 1 y when the impact on growth was assessed, because the comparison group was included in the program 1 y earlier than planned. The early inclusion may further have masked a program impact in children 6 to 12 mo of age in rural areas.
A part of the effect of the program on absolute weight gain of children 0 to 6 mo of age is due to improved linear growth. The impact on child WHZ, however, shows that these infants in the intervention households are gaining weight beyond what can be accounted for by linear growth. This is especially worrisome as there is no indication that children in this sample were wasted at baseline (mean WHZ at baseline 10.31). To our knowledge, there is no clear evidence that greater weight gain of the magnitude reported here at this young age is directly related to excess weight in later childhood. Nonetheless, given the increasing problem of overweight in Mexican children, further studies are currently under way to determine the impact of the program on dietary patterns of small children and also whether regular consumption of the fortified food supplement according to program guidelines may lead to excess weight gain.
In the past, it was shown that the systems for the delivery of health services and program benefits in developing countries were often deficient. Additionally, service and program utilization was found to be inadequate in the poorest of the poor (24, 25) . Although all Oportunidades beneficiaries were poor compared with the entire Mexican population, there was still a broad socioeconomic variation within the sample. The large program impact in the poorest households shown in this analysis suggests that these barriers to participation by the poorest beneficiaries may not exist in the Oportunidades program, at least not among the young children where growth outcomes were assessed. This may be related to the conditional nature of program participation in Oportunidades. The requirements imposed related to the use of preventive health services may encourage the poorest families to overcome barriers that have limited program participation in the past. Future evaluations of Oportunidades should attempt to document whether this is the case.
A potential limitation of this study is that the comparison group for this study consisted of eligible households that did not enroll in the Oportunidades program but lived in the same communities as the enrolled households. The selection of households could thus have biased the results if enrollment was related to unobserved characteristics that simultaneously determined child growth, such as maternal attitudes and behavior. We studied the mean attained height at baseline of children over 2 y of age. At baseline, differences in height between children in the intervention and comparison households can be attributable to individual nutrition and health factors that influence growth, but not to the Oportunidades program. We compared mean attained height at baseline of children 24 to 48 mo of age and found no significant difference between children from households who enrolled in the program and those who did not (our comparison group). We conclude that it is very unlikely that our findings suffer from selection bias related to factors that predict both child growth and program participation. Another possible source of selection bias is the loss to followup. No differences were found, however, in any of the baseline characteristics between children lost to follow-up and children included in the analysis. Additionally, loss to follow-up was similar in both intervention and comparison groups. To avoid error due to misclassification of status of incorporation in the program, we used only those children for whom self-report and program records agreed. To evaluate possible selection bias, we compared children excluded because of inconsistent program classification and children included in the analyses on all baseline characteristics and SES. The only statistically significant difference was a lower weight (259 g) in the excluded group, but this difference disappeared when comparing baseline WHZ. HAZ was marginally lower in the excluded children. We do not believe that the exclusion of observations caused any bias in the results.
The use of longitudinal data are an important strength of this study. The difference-in-difference approach we used controls for the effects of unobserved time-invariant differences between children in intervention and comparison households. Propensity score matching was used to control for the potentially confounding effects of variables associated with self-selection into the program. A key advantage of this method (as compared with regression models) is that no assumptions are made about the functional form of the association between confounders and the outcome variable (26) . Additionally, the balancing of the variables used to estimate the propensity score ensures that the matched intervention and comparison children, apart from their participation in the program, were comparable on all observable variables (20) . One can never completely exclude the possibility that statistical findings are due to chance. We believe, however, that this is unlikely in our study, given the evaluation design, the analytical approach, and the consistency of our findings with those in rural Mexico and with the literature on child growth.
At this time, we do not know which component or components of the program are most likely responsible for the impact on child linear growth. The growth monitoring and health and nutrition education components of the program are obligatory and hence compliance has been well above 90% (15) . The impact of the program on child linear growth may be the result of micronutrient (particularly zinc) intake from the fortified food supplement. We have reported previously, however, that consumption of the fortified food is far below desirable in beneficiary children 6-23 mo of age (15) . Child growth may also have benefited from improvements in the quality of the home diet or may be related to improved health care, which possibly reduced the frequency and/or severity of infectious disease. We therefore believe that the impact on linear growth is likely due to a combination of influences and not specifically attributable to the fortified food alone.
With respect to the impact on weight gain, preliminary analysis of dietary intake suggests that in those who consumed the fortified food supplement regularly, micronutrient but not energy intake was considerably higher than in those who did not consume the food (27) . Preliminary analyses suggest that this pattern does not differ by age group. The income transfer from the program may have resulted in higher energy intake from the home diet in young children. Studies are underway to further explore these pathways.
Although the urgent need for effectiveness evaluations of large-scale health and nutrition programs has been identified (28, 29) , few such studies have been reported in scientific literature. The randomized design used for the impact evaluation in rural areas was abandoned in urban areas for political reasons. Communities with the highest density of poor households were enrolled first. The use of quasi-experimental methods with appropriate matching techniques still allowed for a rigorous impact evaluation design.
Conditional cash transfer programs have now been implemented in many countries in the region, including Nicaragua, El Salvador, Brazil, Honduras, among others. Although many have begun or are planning evaluations, little has been published to date on their impact. In Nicaragua participation in the Red de Protecció n Social improved HAZ by 0.17 SD in children under 5 y of age (27) . The Honduran Programa de Asignació n Familiar did not have any impact on child growth, but this may be explained by the relatively small transfer and very low coverage of the program in eligible communities (28, 29) . Little is known about the impact of these programs on the nutritional status of children in poor urban households. This study shows that Oportunidades, a conditional cash transfer program with a strong nutrition component, effectively improves growth of poor children in urban areas of Mexico. The documentation of the program's impact is extremely important to providing evidence that the program is meeting its objectives in relation to improving child nutritional status and to justifying its continuation and expansion. The results reported here reemphasize the importance of designing public health interventions with a built-in evaluation component.
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